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Presentation OutlinePresentation OutlinePresentation Outline
Wind Generation IssuesWind Generation Issues
Objectives of AnalysisObjectives of Analysis
MethodologyMethodology
– Hydro operations (ST Vista, AUTO Vista)
– Modifications for wind generation

Preview of Interaction EffectsPreview of Interaction Effects



Wind Generation Issues Wind Generation Issues -- II
Wind Generation Over One Week
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Wind Generation Issues -- IIWind Generation Issues Wind Generation Issues ---- IIII

High variation in shortHigh variation in short--term power term power 
outputoutput
–– Requires regulationRequires regulation
–– Requires higher reservesRequires higher reserves

Hydro can regulate and provide Hydro can regulate and provide 
compensating reserves compensating reserves –– at a costat a cost
–– Reduced efficiencyReduced efficiency
–– Increased spillIncreased spill



ObjectivesObjectivesObjectives

Quantify Impacts on Hydro Quantify Impacts on Hydro 
OperationsOperations
–– Efficiency lossEfficiency loss
–– Lost market opportunitiesLost market opportunities
–– Spill IncreaseSpill Increase
–– Associated Revenue ImpactsAssociated Revenue Impacts

Determine Saturation Point (Determine Saturation Point (““How How 
many Wind MW can we economically many Wind MW can we economically 
absorb?absorb?””



Methodology for HydroMethodology for Hydro--Wind Wind 
IntegrationIntegration

Model Operations as follows:

1. Establish a “status Quo” operation (pre-
wind generation implementation”)

2. Add wind generation inputs
3. Re-assess hourly hydro operations 



PrePre--Wind Wind 
ImplementationImplementation

Review of ST VistaReview of ST Vista



Hydro System ComponentsHydro System ComponentsHydro System Components

Power ArcPower Arc Spill ArcSpill Arc

Reservoir NodeReservoir Node

RiverRiver
ReachReach

Tailwater Junction NodeTailwater Junction Node

RiverRiver
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Inflow ArcInflow Arc



Transmission System Transmission System 
ComponentsComponents
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Transmission AreaTransmission Area
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BusBus ConfigurationConfiguration
Supply Area
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ColumbiaColumbia
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Rock Island SchematicRock Island Schematic
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ConsiderationsConsiderations
Maximize Portfolio RevenuesMaximize Portfolio Revenues
Detailed Representation of Physical system and operational Detailed Representation of Physical system and operational 
constraints, including availabilityconstraints, including availability
WithinWithin--plant dispatch (Unit Operations)plant dispatch (Unit Operations)
Hydro Detail:Hydro Detail:
–– HeadpondHeadpond and reservoir utilizationand reservoir utilization
–– Inflow anticipationInflow anticipation
–– Channel lag and routeChannel lag and route

Market Price forecastsMarket Price forecasts
Transaction opportunitiesTransaction opportunities
–– Open MarketOpen Market
–– Bilateral TransactionsBilateral Transactions

Ancillary services as ConstraintAncillary services as Constraint
HV transmission constraintsHV transmission constraints
Integration with Integration with ““renewablesrenewables”” especially windespecially wind



Load Forecast PlotLoad Forecast Plot



Typical ST Price ForecastTypical ST Price Forecast



Flow Forecast TrendsFlow Forecast TrendsFlow Forecast Trends



Short Term
Scheduler

Short TermShort Term
SchedulerScheduler



ST Vista Display - ScheduleST ST Vista Vista Display Display -- ScheduleSchedule



ST Vista Display ResultsST ST Vista Vista Display ResultsDisplay Results



ST Generation PlotST Generation Plot



ST Unit ScheduleST Unit Schedule
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ST Water Level PlotST Water Level Plot
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ST Schedule ResultsST Schedule Results



ST Schedule ResultsST Schedule Results



Energy BalanceEnergy Balance



Transaction ScheduleTransaction Schedule



PostPost--Wind Wind 
ImplementationImplementation



HydroHydro--Wind IntegrationWind Integration
• AUTO Vista proceeds through time one week at 

a time – and each week has an LT Vista run and 
an ST Vista run. 

• In wind studies, wind forecasts are reasonably 
accurate for day 1 but quite uncertain beyond 2 
or 3 days

• Therefore, AUTO has been enhanced to re-
optimize periodically (eg) daily; each time with 
a new wind forecast for the next day

• This yields an accurate mimic of the 
uncertainty involved with wind generation, and 
the consequences of wind generation on hydro 
operations







Unit Duty Unit Duty –– Before WindBefore Wind



Unit Duty Unit Duty –– After WindAfter Wind











Vista
Decision Support System

VistaVista
Decision Support SystemDecision Support System

Efficient Operation of  Efficient Operation of  
Power and Water Power and Water 
Resource SystemsResource Systems
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